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Abstract 
The purpose of the current study was to investigate pre-service chemistry teachers’ knowledge about chemistry laboratory 
equipments and their functions. The sample of this study consisted of eight pre-service chemistry teachers. Open-ended questions 
were used in this study. The findings of this study showed that most of the participants mentioned the erlenmeyer and 
thermometer as laboratory equipments when they were asked to write the equipments that they remembered. Additionally, it was 
seen that participants had difficulties in explaining the function of the equipments. This study concluded that pre-service 
chemistry teachers did not identify laboratory equipments and know their functions appropriately. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction  
Laboratory work plays a pivotal role in science learning (Johnstone & Al-Shuaili, 2001). Laboratory work helps 
students to have meaningful understanding about scientific concepts and enhances students’ motivation to learn 
science (Hofstein & Lunetta 2004; Lunetta, Hofstein & Clough, 2007). In laboratory environment, students have 
more opportunities to interact with materials and equipments, their peers and teachers and to understand science and 
natural world more meaningfully (Jenkins, 2006). Science teachers’ objectives affect students’ science learning and 
attitudes toward science (Lewis, 2002). However, a teacher should be eligible in order to construct a lesson based on 
laboratory activities. In other words, teachers should be not only qualified in terms of scientific knowledge but also 
it is important for them to be capable of using and knowing laboratory materials (Ayas, Karamustafaoglu, Sevim & 
Karamustafaoglu, 2002). Although chemistry teachers notice the vital role of laboratory experiments in chemistry 
lessons, they do not include laboratory activities in their lessons. One of the reasons for this is that chemistry 
teachers  do  not  recognize  laboratory  equipments  and  do  not  know  how  to  use  them  properly  (Ayas,  Akdeniz  &  
Çepni, 1994). For example, Tepe, Costu and Erkan-Erkoc (2010) conducted a study on pre-service chemistry 
teachers about at what level they recognized commonly used 25 laboratory materials and whether they knew how to 
use them. The results of their study revealed that pre-service chemistry teachers were unsuccessful in explaining the 
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purpose of each material. Similar to this study, Costu, Ayas, Calik, Unal and Karatas (2005) investigated pre-service 
science teachers’ qualification in preparing solutions and usage of laboratory materials and reported that pre-service 
science teachers had deficiencies in preparing solutions due to lack of knowledge in laboratory materials.  
It is known that laboratory work is crucial for students’ understanding of chemistry concepts meaningfully. In 
this respect, pre-service chemistry teachers’ recognition of laboratory equipments and knowledge about the 
functions of these equipments are needed for effective chemistry instruction. The purpose of the current study was to 
investigate pre-service chemistry teachers’ knowledge about chemistry laboratory equipments and their functions. 
The research questions of this study are;  
1. Do pre-service chemistry teachers recognize chemistry laboratory equipments?  
2. Do pre-service chemistry teachers know how to use chemistry laboratory equipments? 
2. Methods  
The sample of this study consisted of eight pre-service chemistry teachers enrolled in chemistry laboratory course 
during the 2010 fall semester in a university in Turkey. Five open-ended questions were used in this study in order 
to investigate pre-service chemistry teachers’ knowledge regarding laboratory equipments and their functions. The 
questions constructed by researchers were examined by four chemistry educators for its validity. The questions were 
revised based on the suggestions in order to obtain the final form of the open-ended questions. In this study, two out 
of five questions were used and analyzed. The questions are given below: 
1. Write the names and functions of chemistry laboratory equipments come to your minds first.  
2. Write the names and functions of chemistry laboratory equipments that are shown to you (Six laboratory 
equipments were shown to the participants). 
In  order  to  analyze  the  data,  qualitative  approach  was  used.  Firstly,  the  responses  of  pre-service  chemistry  
teachers were analyzed by each researcher independently. Then, the researchers came together and discussed the 
pre-service chemistry teachers’ responses.  
3. Results  
For the first question; the findings of this study showed that six participants mentioned erlenmeyer and five 
participants stated that graduated cylinder and thermometer as laboratory equipments when they were asked to write 
the equipments that they come to their mind first. Table 1 shows the numbers of pre-service chemistry teachers who 
write the equipments.  
Table1. The numbers of pre-service chemistry teachers who write the equipments
Equipment Number of participants 
Erlenmeyer 6
Graduated cylinder 5
Thermometer 5
Beaker 4
Condenser 4
Bunsen burner 3
Volumetric flask 3
Burette  2
Funnel 2
Pipette 2
Separation funnel 2
Test tube 2
Clamp 1
Desiccators 1
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Electronic balance 1
Filter paper 1
Turnsole paper 1
While one pre-service chemistry teacher wrote the names of seven equipments, five participants mentioned the 
names of six equipments. Moreover, while one pre-service chemistry teacher stated the five equipment names, one 
pre-service teacher wrote the four equipment names.  
In addition, it was seen that the participants had difficulties in explaining the function of equipments. Table 2 
shows the correct and wrong explanations that the participants stated in the exam. If the participants write the name 
of equipment but they did not explain the role of equipment, then these participants were tallied as “no response” in 
the table 2.  
Table2. The numbers of pre-service chemistry teachers who write the equipments and their tasks
Equipments True explanation (# of participants) 
Wrong explanation/ 
No response 
Erlenmeyer 
used for titration (1) 
used for heating liquids and to prepare mixtures (1) 
used to measure the amount of chemicals (1) 
used to measure water millimeterly (1) 
no response (2) 
Graduated 
cylinder 
used to measure the volume of liquids (4) 
used to take the needed volume of solution (1) 
Thermometer used to measure temperature (3) used to measure heat (2) 
Beaker used to store chemicals for an experiment (1) 
used to measure the volumes of liquids and solids (1) 
no response (2) 
Condenser used to condense liquids (1) 
no response (1) 
used to keep temperature constant (1) 
used to condense liquids (1)
Bunsen Burner used as a source of heat (3) 
Volumetric flask used to prepare solutions (1) 
used to mix chemical substances (1) 
used to occur reaction (1) 
Burette  used for titration in an acid-base reactions (1) used to pull liquids up(1) 
Funnel used for filtration (1) no response (1) 
Pipette used to take liquids from their bottle (1) no response (1) 
Separation 
funnel 
used for separation (1) 
used to separate organic layer from water layer (1) 
Test tube used to make an experiment mixing two substances (1) 
used to carry chemical substances (1) 
Clamp used to provide support for a reaction apparatus (1) 
Desiccators used to protect substances from moisture (1) 
Electronic 
balance used to weigh substances (1) 
Filter paper used to filter solutions (1) 
Turnsole paper used to control whether or not matter is an acid or base (1) 
For the second question; pre-service chemistry teachers were shown six laboratory equipments and told to write 
their names and tasks. Based on the participants’ results, volumetric flask and separation funnel were the most 
unfamiliar equipments for them in this question. Although one pre-service chemistry teacher made a correct 
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explanation regarding volumetric flask in the question 1, he did not give any response about it when he was shown 
the volumetric flask in the question 2. Table 3 shows the number of participants who wrote the names of equipments 
and their tasks. As seen at the Table 3, when a burette was shown, one participant made wrong matching and stated 
it as a dropper. Likewise, when a separation funnel was shown, the other pre-service chemistry teacher answered it 
as a volumetric flask. Also, this participant made wrong matching by writing flask for burette. Moreover, another 
participant made a wrong explanation regarding the task of volumetric flask. He stated that volumetric flask is used 
for heating liquids. 
Table3: The number of participants who answer the question 2
Equipments Number of 
participants 
Wrong matching/explanation No response 
Burette 7 Dropper (1) -
Separation Funnel 5 Volumetric flask (1) 3
Graduated Cylinder 7 - 1
Volumetric Flask 4 Used for heating of liquids (1) 3
Beaker 7 Flask (1) 
Erlenmeyer 8 - -
Three pre-service chemistry teachers wrote the name of shown six equipments correctly. However, they had 
some difficulties in writing their tasks. For instance, one participant wrote the name of volumetric flask correctly 
when it was shown, but she did not give any response about its’ task. Moreover, another participant who wrote the 
name of shown six equipments correctly did not give any response about the tasks of beaker and erlenmeyer. 
In addition, three pre-service chemistry teachers were able to write the name of five equipments correctly. While 
one of them could not give any response about the name and task of volumetric flask, another participant made 
wrong explanation about volumetric flask which was mentioned in Table 3. The other participant did not give any 
response about separation funnel. 
One pre-service chemistry teacher wrote the names and functions of three equipments shown correctly. However, 
he did not write any explanation about separation funnel and volumetric flask. He also made wrong matching about 
burette and he answered it as dropper which was stated in Table 3.  
One pre-service chemistry teacher could only give the names and functions of two equipments correctly which 
were burette and erlenmeyer. He did not give any response about graduated cylinder and volumetric flask. He also 
made wrong matching by writing flask for burette and volumetric flask for separation funnel. 
4.  Conclusion 
This study concluded that pre-service chemistry teachers did not identify laboratory equipments and know their 
functions appropriately. The results of this study support the findings of Costu et al. (2005) and Tepe et al. (2010) 
studies. In order to design an effective chemistry instruction, laboratory equipments and their functions should be 
emphasized in chemistry teacher education programs more deeply. 
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